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^aj-g-g- M-B^fe ^^^1 IHWSl, 4^- 1-3- SAl 
3^, ^1 *1 (Gemi f 1 oxac i n) ^ ^S^Rr «J-«H ^ ^^rf. 

1] 




^71 *HH, 
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7)1*1 a>«o| Afls.^- Xfls^{New process for preparing acid salts of 

Gemif loxacin} 

^ 7-(3-^H^m-4-Wl^-A] olPl^l-s) <a-l-^)-l-AlfS£Si-6-tf-i!.S-4-^i 
-1, 4-^ «1 = 3.-1,8-^-= El e|^-3-7>s 4^ a>(o1^i tIM^a}^ (Gemif loxacin) «1 &r 

<2> i] 




<3> ^-71 ^HH, 

<4> Me^ M-Bfifljl, 

<5> HA^ -B-7]^V 5E^ ^-7l^>o]r4. 

<6> #71 7flul#^A>Al ^ ZL<5] ^ ^ t^*}-^ ^Sfl o]u] 

131999 J!(1MH#€^Jl *fl 94-13604 31, tfl-g-sr}^ : -fi-^lf-^ EP 688722 Al, 

^ *ll 41050/96 JL, &W<>} ^ 2120940 31, ^HM-cf ^ *fl 2151890 3L, ^ 
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^ s.^ 1114959 Jr ^ v)^ ^ *|] 5962468 2L, 5869670 3L, 5840916 31, 5776944 
JL, 5698570 3L, 5633262 J: ^€ s^l^t}. °1 ^#^r 1^ *)"§--§■ 

°1 3^:^5] tiV-S-^, ^ ^W-S-CCoupling reaction), #-§-(Salt formation), 

^ ^(Recrystallization)* T^l^r ^«}-^o.S ^lS^M #tf. 

<8> [«V-§-^ i] 



r^n-^-n^ a StS ) \ / I 

(2) (3) (6) 

HA W^N^Sl^Sr HA ► Nsy^N^N^N^ 



GO (1) 

<9> #7) 

<io> Mefe ^]^^: M-Ej-iflul, 

<n> CI, F, Br, I, tfl^aid, SE^ s^t-f^SE^-i- ^vJM , 

<12> ffife J1£J=#, E^t^so^EA}, pfl^^V, ^-2f«-^-<a^ 

<13> HA^r -R-7l^> £^ ^-7l^o]rf. 
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<14> #71 l<fl Ai uj-Bj-ifl w}<2}- ^o], ^l-(l)^ 3#7fl£} Shg-*^, ^ 

#t*H-, S *B^8 ^IS^tJ-. ol<q- £o) 3^1^ #-§-^ 

# ^*Rr °14Hfr ^-§-41 3*H thg- sJ.^-§-(8)3 6-12% 7}%= 
^ 3<$3<H 48^9**1 W§-(6H 0.3-1.0% 7>^= ^Hf-aMl €4. °1 

0.1% 01*1-3. ^I7l*>^ ( P^l^S. ^r-g-Al AH-Sl&TSi 0.7I Tfl^ #^1 

*M >ll7l§>7l ^^-014. 

<15> ol&ltt 3^}^\ 71^ 51&S.£\ Qg, 3^*1 7flfl#^-A}Al^ #<§(!) 

# #31 9= 65%^ ^-frs *llS*M ^l^ ^S^^r ^«H-a1 t§#sqi=. 

^#(8)51 ^7l7> ^^1 ol» *)1 T^ZLT-l- cj^] ^ ^1» 

<=>> ^ 
<16> [s}--^ 8] 
<17> 




N«*OMe 




<18> ^7->#^ ^ 3^-711^1 «>-§-^-^# 2#X|3. J}^^^ Aj 

<19> uj-eH, #^ J*-*} 
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<20> a) -H-7] ^7]^ ^fltsH -a-71 -g-pfl Sfe °lfS] -g-nfl ^ sj-H}- 

<2i> b ) <a<^*! ^ 4^ #, -B-71 -g-tfl 2L^r ol^-cq ^ _g_T,fl ^oflAi 

j^A] HA^ A^g- 7HH ^Jl7l ^-g- ^ S]r-§-^- ^-aH ^a]?]^ a 

S?*H1 IS. SAls)^ 7fl^#^-A>Ai^ A><g^. aflssfe U^-i- 

<22> [$.flJ-£J 2] 




<23> [s^-tJ-A] 3] 



iMe 




2HX 



<24> [J^A] 5] 




<25> 4] 




<26> [J^A) !] 



<27> 



O 



O 
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<28> #7} 

<29> R£- CI, F, Br, I, "im^L^, SEfe ^l^f-^i^ M-bWM , 

<30> Me^r *\M^r ^Bftflji, 

<32> Rl ^ R2^ ^ s-^ojiL Ci~C 6 ^ *)if] JEE^r ^ifl i^-/l:5L5r C 3 

~C 6 5L2|-/1:^ SE^r *1 4g-£] 7i ^- Ci~C 6 tftt, Ci~C 6 , 

, Alo>^ IHH^ M-^ifl7]M-, Rl g R27> o]^o] 

<33> HA^ -B-7l^> HL^ ^7]^>olrf. 



<35> [tiV-g-^ 2] 




<36> #7] ^of)^, 
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<37> Me, R, Rl, R2, HX ^ HA^r #7H w>^- Qt±. 

<38> ^"71 t&-§-^ 231 M-E^ ^o], ^#(8)3] * 

*fl£3 l^r^lS. ^"SKa*} ^>s^^7l7> $»l^r W#(5)* (Coupling 
reaction) *1 ^7}isH s^#(3)3 l*r «>Mii7l* ^#(5)5. JiSisH ^-^^l-(8) 
3 0.1% o)*}^ Q^?>] + ojrf. o}s_*^ 90% 

«#(4)^r HA^ S^SH ^S.^7l ^ <**§^ l^TflS ^ 

3 #31 » 7\5\7\ <£o\ #31 •& i&^s^th ZL ^ ^l^^o) ^^-ofl 

4€- A]^ ^-i, ^^o} ^ > ^ - 7 j. = o] 7 jAjt4f + 

<39> ^- ^t$6\) t^s ^is^* «iH» #<>H §4. 

<40> ^*fl, W#(4)^ ^ «<HJ(a) #7ll)£r ^tt(3), ^#(5) * -H-71 ^71, 31 

^-€-(2)^- ^7>tr ^ #-§-*l7l^ 3* 5L^frT=f. h>-§-o] tfk-g-^^^- 

<4i> i) av-g-g-ufl^ o-7l -g-nll, ol»B)l^ oHlsuje^, B)lse}-^S.S.^^ (THF), 

^ 3m#, #4- -H-71 -g-nflo^ ^ _g_ D f| - A>-g-^ ^ &Oji| , 7} 

<42> 2) S^#(5)fe S^-^^-grl^, ^1$, ^^^^1^1^, 1-^-1 ^Cfl^l^ 9\\^ 

SE^f- IWI^ sf-^-i-^l ^>-§-€ ^ w>#3i ^711 te^t-fl-sl^, 2-^l^Aliffls^ 

til SUE., 2-#^^iffl^<&D)l^l^ ^0} ^^^-^^1 c b.^sol ^ ^£ 7 >^- 
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^ ^#(2)^1 tfl^ ol^-o.^ A>-g-^ 3°1 W>^-3|^. 

<43> 3) nv*.^^ o' C o\)X\ 80r^>x]o] ^.g.^ ^ ^o.u)-, M>-§-^£, ^ 

^ ^£ 20~30'C7> 7}# B>^^r 

<44> 4 ) ^-7] <£7l5.*1 Mslofl^oVul, Msliiolpj, c^ol^s^^^o^, DBU (1,8- 

^^}HlA|t£[ 5 .4.o]^tf7-4), DBN (l,5-^^>wlA)^s.[4.3.0]fe-5-^r) ^ °]4\S>) 
t|.# 7 j-*] <§7l» ^ 7 }# <*7)±r 7>^ ^ E 

<45> o]^-4 £o] ti]-^ ^^^^ ^7l 5)-^-#(4)^- 31^(90% ^ 

<46> l-^fl, S^#(4)3.-¥-e] sWi-U)^ aflat ^(b) #31 >8- W#(4)^ «>-§- -g-Pfl, 

#<H = ^-g-uflofl ^Jl 7>1^1; ^ S}-«H HA^ -fr<^ 

»fl«f«h* $7}^ WV-S- ^ <g*§^ ti>-g~g: ^^^j- jf. A-^] v^zj- 

<47> 1) SH-g-Pflfe #, ol^axg.**, XHF, ^ t2^, SEfe- 

<48> 2 ) HA» tlEHIfe *M^^h %A>, ^AV, ^A>, AlEHA}_ 

^ = ^3:, 3zj-<*dt*h ^Ss.a>, ^^a}- - r}oj^ A >-g-§ ^ ojtf. o] 



22-10 




1020020018847 %^ 13*}-: 2003/3/13 

^<*1H 7># 3^>^, ^#(4)^1 tfl*H *fl*l 

^ ^ 20% tfl^ofl SH^^r A}-§-*ttr ^£ ^ ^ 7}# ti>^-3)^-cf. 

< 49 > 3) «H-^iE^ Ot^H lOO^C^l^ igfls. 3-§-€ ^ Sa^-M", # X\S>) 
40-50 °C, ^7> ^ ti>-§-^-3 E ^ 0-20*07} ^^tt(l)5l ^r-g-^S, ^-§r 
^ ^£ 7}# v}#2\f>\t\. 

<50> ^4 £0] tiV-g-^ 7flnl^^-A>Al AV«(i)-g- ji^#(90% 
=r 5U4. 

<51> <£6%X\ 7l#*> W}^ ^-o], J=L tg-TflSl Afl^ ol-g--Sr>^ 7l^ 3^7fl ^> 

^ w <^* ^31 l^AS.*! *fl2:^3 ^7>(7l^5l 659HH a^S. 

80%S. ^7», ^XV^^ ^Ufl, ^fl^Hl^ ^ 7fl^jL4» *T Sa^". ^1, 

<52> ^ o. ^1§ 7 1^6J) Hl^fl ^«| ^1^.^ 7l#^- ^<5Rr ^Joltj., 

7l#^ ^l^>^ «H4. 

<54> <-M*H> 



<55> ^efl 1. 7-(3"^ ^ 5} ^1 A] O] p] i^-l-S] -frS) t] ^ )-l-A] 

-6-t^-5.S-l,4-c] *| ^S.-4-^-i-l , 8-4-5. 4 4 ^-3-7} = ^1 2: 
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^b§-8-7H 1900ml, 3-<>M2r.ifl^HHW*W*lii^*5)^ tjifl^fc 

M^olE 248. Og ^ # 100ml» *H1^S 0~5°C5. ^^^4. ^-g-^^^l «31^ 

97.6g3zf SE)oil^o>^l 229. lg* *M|t||3. ^7>^ * s>J= 0 .5*m S bVa] ?1 :a , 

, 4-1=1 "Si = S-4-^-dt-l , e| ^-3-7}-=-^^: 

200. Og* Jf-^SM. tiV-g-^-tl-* jUg^M ^^^.S 7>^*>51, ^ofl^ 

* # ^ ^HlS^^ms. AJS^ ?l2tH 94.8%(320.3g)^ ^ 

*H NMR (5, CDCI3): 8.66 (s, 1H), 8.32 (s, 1H), 7.98 (d, J=12.4Hz, 1H) , 7.60 
(d, J=7.0Hz, 2H), 7.37 (t, J=7.4Hz, 1H), 7.31 (t, J=7.4Hz, 2H), 4.58 (s, 2H), 4.21 
-4.15 (m, 2H), 4.00 (m, 1H), 3.93 (s, 3H), 3.83 (m, 1H), 3.56 (m, 1H), 3.40 (m, 
1H), 1.21 (m, 2H), 1.00 (m, 2H) 

Mass (FAB): 478 (M+H) 

2. 7-[3-(2-#S5.iffl^^ )o>^l ±vft o] p] 2^-1-3^ s.^ t] ^ ]-l-X| 
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ci 



^-§-7]ofl <>H]S.qj=li 100ml, 3-oH^^-4-^^A]oiD|^3i]l-e)^ i=H^h£3E. 
L H°1^ 12. 5g, 2-SSS.iffl^<y:C)l§l= 10. Og £ SHlil^J 12. 2g.gr 
^Jl ^ 0.5^1*!: S^M?} 7-mS.3.-l-*} #^.3-1,4-^4=3 

15*13: J7ti>Al7lJl 0~5°C3 ^^1^1 Uf-g- 3^ iH^A^t}-. JL*|S A^A^ S.^^. 

^-#^r ^^h ^Hl^M^^S. ^ ^-^^#^r 90.0%(16.3g)^ 

1 H NMR ( d , CDC1 3 ): 8.74 (s, 1H), 8.66 (s, 1H), 7.96 (d, J=12.4Hz, 1H), 7.84 
(d, J=7.3Hz, 1H), 7.29 (m, 2H), 7.16 (m, 1H), 4.59 (bs, 2H), 4.18 (m, 2H), 4.02 
(m, 1H), 3.94 (s, 3H), 3.93 (m, 1H), 3.59 (m, 1H), 3.42 (m, 1H), 1.22 (m, 2H), 
1.01 (m, 2H) 

Mass (FAB): 512 (M+H) 



-€*H 3. 7-[3-(2-*l^A]i^^ e i^)o>ol^l^-4-Dl)^]olp]^_i_^s. e ] 1 ij^]-i- 
4 tS£ll-6-f^S.-l , 4-4 4 = 3.-4-4^-1 , 8-H-HBl e] ^-3-^> s^-^a>^ ^ s 
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<66> o o 





<67> ^*-8-7H o^ii]e| 100ml, 3-4*1 i^*f| s. Al o] 4 v^4 f-e] ^ 4 ^4^3. 

vIlolM 12. 5g, 2-4^4*1 te^l^lS 8.6g g Se)oll^o>nl I2.2g^r 2>Bfltfl 
5. ^ul *t 0.5*\& Mi&Hl 4^g-, 7-tSS-HtS = S^-6-tfiS-l,4-cj*lHS 
-4-^-1,8-4^^-3-^3^^ lo.Og^r ^-^^cf. #-§-^## ^<>1H 
15A]^V 51^17131 0~5°CS ^4*m 4^- 01 34^ JEtiVAl^tq.. ji^S 
^■S: 6 Hl£mtl Afla^ ^ «3t*H 91.8%(16.0g)4 

<68> ^-H NMR ( 8 , CDCI3) : 8.68 (s, 1H), 8.42 (s, 1H), 8.01 (d, J=12.4Hz, 1H), 7.30 

-7.20 (m, 3H), 6.90-6.82 (m, 2H), 4.68-4.53 (m, 2H), 4.32-4.24 (m, 1H), 4.06 
(dd, Ji=11.9Hz, J 2 =5.5Hz, 1H), 4.02-3.85 (m, 3H), 3.95 (s, 3H), 3.60 (m, 1H), 
3.40 (m, 1H), 1.29-1.21 (m, 2H), 1.07-1.00 (m, 2H) 

<69> Mass (FAB): 494 (M+H) 



_-g*H 4. 7-[3-(4-Al^€^B]^)oH^^^-4-^^-AlolTili 1 -i-5£|s.^c)^]-i-A] 
tS£S|-6-f^^-l , 4-4 *1 ^.S.-4-44i-l , 8-M-S^l e] 4-3-4 = ^-^4 »1 S 
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<71> o o 




<72> 2 ^ 32]- -g^^ ^ ^ ajr-g-fl-as. 4-*l c^^oK-fl^jE. g.3g-i- A)~g-*> 

a} s.^^^ 82.2%(14.6g)3 ^-§-5. aflS^t}. 

^ 1H NMR (<5, CDC1 3 ): 8.66 (s, 1H), 8.40 (s, 1H), 7.99 (d, J=12.4Hz, 1H), 7.80 

(d, J=8.3Hz, 2H), 7.67 (d, J=8.3Hz, 2H), 4.59 (m, 2H), 4.30 (m, 1H), 4.08 (m, 2H), 
3.92 (s, 3H), 3.90 (m, 1H), 3.61 (m, 1H), 3.45 (m, 1H), 1.24 (ra, 2H), 1.05 (m. 2H) 

<74> Mass (FAB): 503 (M+H) 



<75> ^a]^1 5. 7-[3-(4-^^l^^sl^)o>nl^p)l^- 4 -ti|1^.Alolp}^-i-s]i-s)^^]-i-Al 

, ?>} , 8-M-SE] e) ^-3-?}s4^]a>o] ^ 

<76> q o 



N 



A 



MeO- 



<77> ^aHI 2 ^ 32}- ^^tt ^-S-fl-S ^ #^A3L 4-1^1| 2 c^| § |c| 9 6g 

*H #7l£) s.^^^ 80.2%(14.4g)^ ^#5. ^11^*1- ^rf. 
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^ 1H NMR (S , CDCI3): 8.66 (s, 1H), 8.22 (s, 1H), 7.96 (d, J=12.4Hz , 1H), 7.52 

(d, J=8.7Hz, 2H), 6.79 (d, J=8.3Hz, 2H), 4.59 (ra, 2H), 4.16 (bs, 2H), 3.93 (s, 
3H), 3.92 (m, 1H), 3.83 (m, 1H), 3.79 (s, 3H), 3.56 (m, 1H), 3.38 (m, 1H), 1.22 
(m, 2H), 1.00 (m, 2H) 

^ Mass (FAB): 508 (M+H) 



6. 7-[3-(l-^m^^)^l^l^-4-^s.Alolnl i£ - 1 -3ll-e)ii)^]-i-A]#s. 




^-§-7H oMlsqs^J loOnil, 3-oH^D||^-4_xij)s.Aloln] it ^§e)^ cjtfl^fcac 
12. 5g ^ l-v+SfNl^ 11. l g * ^^6j)Ai *}efltfls ^ ^ 0~5°CS ^zM£ 

^^W^l M ^<s].nl 12.2g# 37>*}al Sj= 0.5*1?! ;Q cf^- 6fl^ 

30ml^r ^7}^]-^ SH*l*h=h til-g-^-g-ofl 7-#S..S.-l-Al #S.^S^-6-#^-^.S-l , 4-t} 
= S.-4--%^-l , 8-M-SE] ^-3-7> s ^.^ a> 10. Og^: ^<£is}JL ^^S. a^s] til-g-^- 
3£« -irfi cf-a- ^ 15 A] ^> JHti>A]^cf. ZLx{)3_ s§s§& ^S^-W* ^4, # ^ ofl^ 
3. Afl^^ :f ^S^H ^^l-^- 84. 4%( 15. 7g)£] ^-§;5. ^fl^Si^. 
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^ !H NMR (8, CDCI3): 8.86 (in, 2H), 8.55 (s, 1H), 7.82 (m, 3H), 7.73 (m, 1H), 

7.40 (m, 3H), 4.60 (m, 2H), 4.24 (m, 2H), 4.08 (m, 1H), 3.99 (m, 1H), 3.95 (s, 
3H), 3.45 (m, 2H), 1.13 (m, 2H), 0.89 (m, 2H) 

<84> Mass (FAB): 528 (M+H) 



<86> 




S2:**7H # 60ml, i<$*\ SHh* 30. Og ^ ^^ = 5.^ 210ml» 

^HHS. ^JL 40-45 7}Q-s}#t\-. €-S-^^-#^l 6.22g* ^7>*>JL 40- 

^ 0.5*1 # 51^1^ t\~£ 27-35 T^S. ^A^tf. ^^l^] 3^#(1) 
0.03g^- $7}-5}jl ^J^S. AH*| ^^M^C] chg- 17 a] ^> iHWI-Al^ -^^l"^ JL 

(29.0g)S. 

^ NMR ( 8 , DMSO-d6): 8.59 (s, 1H), 8.06 (d, J=12.4Hz, 1H), 4.58 (bs, 2H), 
4.37 (m, 1H), 3.90 (s, 3H), 3.83 (bs, 1H), 3.71 (ra, 1H), 3.40 (m, 1H), 3.24-3.10 
(m, 2H), 2.32 (s, 3H), 1.20-1.05 (m, 2H), 1.03-1.02 (ra, 2H) 
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a9> . Mass (FAB): 486 (M+H) 



%:% 2003/3/13 



8. 7-(<>M icofl o] u) ^-i-3q t-e] )-l-Al #S^S^-6-l-^ 

3.-1 , A-t\ JE. 3-4-^rdi-l , &] ^_3-^|. s.^-^ AV ^ 



<91> 




c»]^SS.^-i-(210ml) tfl^ldfl THF(240ral)l- ^>-§-*>Jl, ^ft^^ 6.22g tfl 

6.04g^ <£o.3. A>-§-^ ^ aflsq^Mi, 7 ol] «<HH u^, s}- 

W-t- 91.7%^ ^lS-a->^i=f. 
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a) ^71 «7l^ ^7fl^Hl #, -^-71 -M SE^r olf£] ^ -g-nfl r}^- s}-^- 

b) t}-§- 4^ SJ-WH #, -B-71 -g-pfl H^r -g-*fl ^ofl 
*i HA^ 7ff}<^ 1:^71 ^ ^j-o.^. ^Al^ ^ 

^ ^ : 

2] 



[^Al 3] 




[^t-ij 5] 

R2 

4] 
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[3?-*H 1] 




#7l -*HH, 

R CI, F, Br, I, nfl^^, ^ifl^, 

Rl ^ R2fe ^^<LS. Ci~C 6 ^ 5E^ ^£fl M^/^i^- C 3 

~C 6 £S*/*£3J. u]7lts|7l4 Ci~C 6 Ci~C 6 SH**1, 

, A-Mic SEfe tia^S. ^l«r€ IHH^ uj-^ifl7m, 3Efe Rl g R27> °\^°] ^^-s| 

HA^ -fM^ -?-7l^o]c}-. 
2] 

A 1 IN a) b) #3] J£^f ojs. £ £ ^-711 » #4 -B-7] -g-pfl^ ^ 
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3] 

4] 

^ 2 M SH^, a) #3]^ -fr7l -§-^7> o]-A|sqE^olai, b ) -fM -8-Pfl 

[^T 1 * 5] 

^, 1.8-r1oW«lAl$s[5.4.0]*^-7-€, ^ l,5-^^>til a]^. [4.3.0] 
6] 

7] 

*)] 1 M 9X<*\*\, a) #7iHH -n-71 ^71* 3*?H 2^1 Wi-oll tfltfl 3tifl vfl*l 4 

i 

8] 
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9] 

^ 1 9X°]*\, 4^ ^#«ffl tflSfl 80*% vfl^l 120#%^ <g=o.S A> 



**FuL, ^V^7H 40-50^^1^1, <&%7\ ^ ^£7} 0~20 o C<?l "<H3. 

[^^8- 10] 

11] 

[ aj-*H 4] 




Me, Rl R2^ 1 ^MM ^rf. 
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